The effects of carbon monoxide on persistent changes in young rat heart: cardiomegaly, tachycardia and altered DNA content.
Newborn rat pups that inhale 500 ppm carbon monoxide (CO) for 32 days and develop increased heart mass (i.e. cardiomegaly) show persistent cardiomegaly and elevated resting heart rate as adults. Studies were carried out to explore the relationship of these phenomena to CO concentration and initial cardiomegaly using exposures of 350, 500 and 700 ppm CO. Initial cardiomegaly was greater in the right ventricle free wall (RV) than in the left ventricle plus interventricular septum (LV + S) at all three CO concentrations, and RV mass excess increased with CO concentration. Initial RV cardiomegaly was greater at 350 and 700 ppm CO in females than in males. Persistent cardiomegaly in the RV also increased with CO concentration, and was significantly greater in the females. Persistent cardiomegaly in the RV increased with initial cardiomegaly but at a decreasing rate at the higher CO concentrations, and when expressed as a percentage of initial cardiomegaly (i.e. 'efficiency'), the relative response was greatest at 500 ppm CO. For LV + S, efficiency of development of persistent cardiomegaly was greatest at 350 ppm CO. Persistent tachycardia increased with CO concentration in males but failed to do so in females, and was only weakly correlated with degree of persistent cardiomegaly. Thus, persistent cardiomegaly and persistent tachycardia (in males) are related to CO concentration. Myocardial DNA content of 32-day-old juveniles was significantly increased at 350 and 700 ppm CO. Adult DNA content of the RV was significantly elevated at 350 ppm CO (females) and continued to rise with CO concentration. DNA concentrations of the RV and LV were increased at 700 ppm CO.(ABSTRACT TRUNCATED AT 250 WORDS)